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nomena in which sources and sinks are temporally dy¬ 
namic (spreading of risk). 

GIS Analysis of Land-use Patterns and Nesting 
Density of Swainson’s and Red-tailed Hawks in 
Northern Utah 

Bosakowski, T. Beak Environmental Consultants, 12391 
NE 126th Place, Kirkland, WA 98034 U.S.A. D. Ramsey. 
Department of Geography, Utah State University, Logan, 
UT 84322 U.S.A. D.G. SMITH. Biology Department, 
Southern Connecticut State University, New Haven, CT 
06515 U.S.A. 

A total of 30 red-tailed hawk {Buteo jamaicensis) nests and 
28 Swainson’s hawk ( B. swainsoni ) nests were discovered 
in Cache Valley, Utah, during the summers of 1992 and 
1993. All nests were found in trees, but red-tailed hawks 
more often nested in dead trees. GIS analysis of land-use 
patterns was made for 1-km radius around nest sites. 
Results revealed that overall land-use at nest areas was 
dominated by cropland, alfalfa, and pasture, but no sig¬ 
nificant differences were found between species. Red-tailed 
hawk nests were surrounded by greater areas of riparian 
areas and fallow fields. Swainson’s hawk nests were sur¬ 
rounded by significantly greater areas of industrial/com¬ 
mercial zones. Despite this difference, distance to the near¬ 
est paved road and building was very similar for both 
species implying that little difference exists in the tolerance 
levels for human activities. In the intensive study area, 
ecological nesting densities (minimum convex polygon 
method) were 2.56 km 2 /nest for Swainson’s hawk and 
6.35 km 2 /nest for red-tailed hawk. Nearest neighbor dis¬ 
tances were 1.52 km for Swainson’s hawk nests and 2.88 
km for red-tailed hawk nests. The only clear management 
strategy favoring Swainson’s hawks would be to keep tree 
densities down or manage open lands away from riparian 
zones. 

Nest-site Selection and Reproductive 
Performance of Urban Nesting Swainson’s 
Hawks in the Central Valley of 
California 

ENGLAND, A.S. Department of Wildlife, Fish, and Con¬ 
servation Biology, University of California, Davis, CA 95616 
U.S.A. J.A. ESTEP. Jones ir Stokes Associates, 2600 V 
Street, Sacramento, CA 95818 U.S.A. W.R. Holt. 3900 
River Drive, Stockton, CA 95204 U.S.A. 

In the last 5 yr, Swainson’s hawks ( Buteo swainsoni) have 
been regularly observed nesting in urban settings in Davis, 
Stockton, and Woodland, California. These Central Val¬ 
ley communities are small- and medium-sized cities sur¬ 
rounded by agricultural crops used as foraging habitat by 
Swainson’s hawks; distance to foraging habitat is typically 
<5.0 km. Urban nesting hawks select nests in three set¬ 
tings: (1) large, non-native trees in neighborhoods greater 


than 50 yr old; (2) smaller, non-native trees with dense 
canopies (primarily conifers) in neighborhoods 20-40 yr 
old; and (3) remnant riparian or oak woodland trees that 
existed prior to development. Preliminary analysis of the 
number of young fledged per occupied nesting territory 
does not indicate a statistically significant difference (P > 
0.05, Kruskal-Wallis ANOVA by ranks) between nests 
in urban, rural, or edge settings. Similar, but unoccupied, 
urban nesting habitat is located in older neighborhoods in 
the Central Valley communities of Lodi and Sacramento, 
small and large communities respectively. These potential 
nesting areas are surrounded by large expanses of either 
vineyards (Lodi) or urban development (Sacramento); nei¬ 
ther are suitable Swainson’s hawk foraging habitat. In 
both instances, distance to foraging habitat is typically 
>8.0 km. The results of this analysis suggest that the 
success of urban Swainson’s hawk nesting territories in 
Davis, Stockton, Woodland, or other Central Valley cities 
may decline as distance to foraging habitat increases. 

Overview of Swainson’s Hawk Population Status and 
Natural History 

Fry, D.M. Department of Avian Sciences, University of 

California, Davis, CA 95616 U.S.A. 

Swainson’s hawks ( Buteo swainsoni) were originally birds 
of open savannah-steppe, where nesting habitat of large 
trees was surrounded by foraging habitat with prey of 
small mammals, some birds and large insects. The con¬ 
version of large areas of western North America to agri¬ 
culture has changed much habitat, and Swainson’s hawks 
have adapted in both breeding and foraging habits. Com¬ 
patible agriculture for foraging now includes pasture, su- 
garbeets and alfalfa cropland, plus newly harvested fields 
of several crops, and foraging areas are often at consid¬ 
erable distance from nesting areas. Some agriculture- 
adapted Swainson’s hawks have adopted urban breeding 
locations, nesting in trees in towns and cities in central 
California. Drought, and its effect on prey populations, 
has had a cyclical negative effect on Swainson’s hawk 
populations throughout their breeding range in nonirri- 
gated areas. Where conditions are favorable, there is evi¬ 
dence that individual birds do shift to foraging in agri¬ 
cultural areas when natural prey populations drop. How¬ 
ever, despite some populations showing adaptation to hu¬ 
man encroachment and a shift in foraging to agriculture, 
a significant loss of breeding populations has occurred. 
Much loss has been due to urbanization and loss of all 
suitable foraging habitat, but populations have also been 
extirpated from some apparently suitable habitat, possibly 
correlated with long-term rodent control programs. 

Ecological Relationships between Nesting 
Swainson’s and Red-tailed Hawks in 
Southeastern Idaho 


